Block of Kv4.3 potassium channel by trifluoperazine independent of CaMKII.
Trifluoperazine, a trifluoro-methyl phenothiazine derivative, is widely used in the management of schizophrenia and related psychotic disorders. We studied the effects of trifluoperazine on Kv4.3 currents expressed in CHO cells using the whole-cell patch-clamp technique. Trifluoperazine blocked Kv4.3 in a concentration-dependent manner with an IC50 value of 8.0±0.4 μM and a Hill coefficient of 2.1±0.1. Trifluoperazine also accelerated the inactivation and activation (time-to-peak) kinetics in a concentration-dependent manner. The effects of trifluoperazine on Kv4.3 were completely reversible after washout. The effects of trifluoperazine were not affected by the pretreatment of KN93, which is another CaMKII inhibitor. In addition, the inclusion of CaMKII inhibitory peptide 281-309 in the pipette solution did not modify the effect of trifluoperazine on Kv4.3. Trifluoperazine shifted the activation curve of Kv4.3 in a hyperpolarizing direction but did not affect the slope factor. The block of Kv4.3 by trifluoperazine was voltage-dependent with a steep increase across the voltage range of channel activation. Voltage dependence was also observed over the full range of activation (δ=0.18). Trifluoperazine slowed the time course for recovery from inactivation of Kv4.3. Our results indicated that trifluoperazine blocked Kv4.3 by preferentially binding to the open state of the channel. This effect was not mediated via the inhibition of CaMKII activity.